Introduction
We are currently researching the possibility of increasing the data rates available to direct broadcast satellite (DBS) television customers for enhanced viewing options such as the next generation of High Definition (HD) viewing and increased interactive options. We propose to achieve this by creating a triple frequency band model that consists of three waveguides placed inside one another to carry separate frequency bands, namely 10.7 -12.75 GHz (Band 1, Rx), 19.7 -20.2 GHz (Band 2, Rx) and 29.5 -30 GHz (Band 3, Tx). We anticipate that this will create a neat, compact feedhorn that would be able to be retrofitted to the existing external satellite reflector dish equipment.
II. Corrugated Waveguide Layout
The layout of the nested arrangement of the tri-band feedhorn is important in both allowing the EM energy to propagate down the cavities and in having the same phase centres for the waveguides so that they all focus on one point. We have been developing a dual band arrangement, consisting of bands 2 and 3 to begin with, that will allow for the propagation of waves inside their dedicated waveguides, Fig. 1 and Table 1 [1].
Figure 1: Dual Band Corrugated Structure
A corrugated waveguide for band 2 was chosen as described in [1] as the inclusion of corrugations reduces the fundamental TE 11 mode cut-off frequency and increases the bandwidth before the TM 01 mode begins. Reducing the number of higher order modes by keeping the waveguides as small as possible focuses the energy to the TE 11 mode that is needed to receive/transmit the circularly polarised wave.
The dielectric of Rexolite 1422 was chosen for two main reasons; firstly it has a dielectric constant of 2.53 and has the effect of shrinking the size of the band 3 waveguide and secondly, it carries circularly polarised waves very well up to 500 GHz with a low tanδ = 0.00066. It also has a low moisture absorption (< 0.05%) and can be exposed to water without the dielectric constant changing [2] .
For performance reasons, a return loss target of -20dB is imposed on all frequency bands. This is to ensure that the satellite transponder does not become jammed from reflections emanating from tens of thousands of satellite subscribers in an area (that is usually the size of a country or continent [3] ).
Size (mm)

Band 2 Inner Diameter 22
Band 3 Inner Diameter 4
Band 2 Length 80
Band 3 Length 50
Band 3 Indent from Rear 15
Wall For the transmitting band 3, this restriction will also help to deliver as much power as possible to the geostationary satellite which will be in the order of 1 -2 W. The machined model was created out of brass using CNC milling machines with two PTFE feet to hold the band 3 waveguide in place, Fig. 2 . When simulated in CST's 2010 Microwave Studio TM using the transient solver a simulated result was achieved as shown in Fig. 3 for a circularly polarised wave at a frequency of 20 GHz. 
III. Waveguide Launchers
In order to generate the circularly polarised wave for this non-standard size waveguide, launchers were designed and constructed. They consist of two K-type connectors (for use up to 40 GHz) that are physically displaced from each other by a quarter wavelength (3.75 mm) along with a shorting post to give a 90° phase displacement at 20 GHz. The manufactured model is shown in Fig. 4 made from aluminium, complete with flange to join to the manufactured corrugated model (Fig. 2) . The simulated vs. measured response for linear polarisation mode (one port connected to PNA) is shown in Fig. 5 . 
IV. Conclusion
We present a model for a nested, dual band corrugated waveguide arrangement that could be used as a feedhorn for satellite communications with a -20dB return loss over the band 2 frequency range. By covering more frequency bands and thus delivering more through-put to the set top box, this could pave the way for the future of DBS services and the way television sets are used inside and outside the home. We are beginning our measurement phase to validate our simulation work. We acknowledge support and funding from the EPSRC (CASE Studentship) and Global Invacom Ltd. for this research.
